<J 



3jjjJI ^oLJ^jjyi^ a^jj^usJI^ 3j£I1*JI jj-oQxll Jjd^j.6 

djjii 1.6 

jLa-ujJ' Ojij' *LloL1jJ i-i-i-fiij Jju L^ .<£,' j\Jl ^J *t *■**' ^LulLJiJl s_ufiLiajl s-iS' J-* OjjJl ^j' J-sj <u sill 

.IAjA\ JiUI <^a.j (> L^ ^ jjjl ^ N fertilizer 
inorganic ^j .a^VH 1 3 •. „ j organic ^^JuJ! L$ia ,ijjj£; JK.t.I . <jjUI ^ ojjVl j^-jp 
^ J j . ..< ...1 jjji; jii ■ , j^j*^ ^''A'*** 'L'j'^.'^-J ^-^ Lj^ 1 Cy 1 tjJlill (j-s <jj£jJ1 <£LsL_iJI jk.t.vi 

OjjJl Ol-l-aS J-Laj •' ai a^ 11 J-il \j *-*J .<JjIia-ajl aj y=Jl OM .AlaLLijI u^i ^1 d ^''j d >U all L^jLlaS 

.(j^iliiiVI (jJJ total soil N ^^KJI ^jzi\ ojjlj jj ■ ~- n 

OjjXJIj ((NOg") oljXJIj <(NH4 ) ijjijjVl JK.r.1 ^aiyjjl ■'■jj^-^j'"''^ ti J<.v.ll .-ftjtjj 
<3HLaJI ^ (■■■M '<^'jJ>J' .,ij.,,.'in Sjlj)flj (isjla^Jlj ajl^j^JI ^-j J ) ^'j; 11 J-^'j^ _hjjj -(NC^ - ) 

L^V ,hjd ■-■' J ;- - ^i Wjj N0 3 -N ^IjXJIj NH 4 -N ^iLiij^l ^jj^' tjJi^ l^^ 
^ ojjI LiU <oLiUI I -j "-~~j (jjilJI ojjVl M < ■ - Lutj , mineralization ^jjuUI iiLt ^j^ ji ■ -<-j 
ojjl ixiis j/-*ii jja. l^jj Lia-i ^jUI ^ nitrate-N ^IjXJI ^jj^' ^j'- - J CWANA <ikia 
.J"- -j'^u^j'^^u 1 '^' 1 '" 11 jjJi organic -N ^j^iaJI ^jj^' Ji^i. u-ullj j Jj.^u Ji. .jiu ji \\ -,,,il 

,Ajl Ja (j->Luj ftdJuiJ .^juia-aljl *LiLa^ JjLi. ^j-° Uj ' *"* ^ ^ oLi.LlILi.1 4_Llllj OjjJ 1 o cu (tf-l^ *Gjii3_9l Ojj J 1 

d 1 d a1~-k ^11 ijjj^aJI JK.T.VIjl OjjVl oLuj^-jji^ IjLaJtl OjjVl Jjl^-~ 
■ ■ t^j '' i_L-^Jl *LiLa^ uiAj * ' " ' \J J^ |V| ^ ^ J ' ^^ '' JS_iIJM '^'1 <_i yjjl Ojjl J^-lIi [j-uLii Lo^-a^j 

ojjiU Jjj ■ "- 'I j±L Jli^i.^1 ijli jjSjj .SjjiuJI kjeldahl JaIjK <aj_>1= -i,^'...!. wet digestion 
JjU ~- <j_>iJI ^^.M ^'■■■1 ijLt jaj distillation jjUa- il <!_>_>!= J,^'...l . (NH4 + +N03"+N02") 
iiLjjjjj^jj&l ,j ■■>-- <ij_>kj NO3-N , ' j, ' -■ * d)iaj -jji"»*il ^*jl ~^ ^1 4iLJj)/Lij .Af 2 KC1 

.chromotropic acid 

kjeldahl <LSujku OjjVI jJJSj 1.1.6 

jij-JI H2SO4 ^ijjUl - ■ Af. j| .distillation jJ=2Ul j digestion f^JsfJl Lf lAj&, <i->_>kJI aj^ J^^ 
j j ■ ^- 11 ojjVl ,jj Jj^-'H • j^ ■■ *ij jjy*-" 'j'^ 1 - ^-j^ t^^ catalyst mixture j°- - t~jU j^^jj 
Jjk-JI ^ ^Liij^^l ojjVl jji^ ^ (>j .ammonium-N ^Liij^^l ojjVl ^J organic-N 
(excess NaOH^) -jj ^j"H oULa (jj [j^lUI ^j.,*^*.... ( ^jliJI jjUa* 11 jji ^ iLLujj .*j ■"{ "^ 
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(>j (saturated H3BO3) £_lAJI <±1jjjJ 1^=-^ ^ j u °~ ti JiLJI ^-^ ^ .pH <^.jj ji^] 

5.0 = pH L*.jA (jjl (dilute H2SO4) ■ Hi -H O-^-lUI ,jAa-a. JL,,.1 J; <GjjU_i. jLG jjj 

.(Bremner andMulvaney, 1982) 

OjjJl <j-fi- d alia a jLXililj - /J j 1 ^* 11 OjjJl JIS-lIiI a laa a j <^^l_ljj_ajl OjjJl <l_j JaJl aj_4 jiilj 
•£j_>I/' ' *'jj ^J 1 " " J J ' S ~ ! ^ ' ? ilJJjila Jjttjl^jl 'Qjj^ 3 jJJ*J (tjjjJI ''j,' ^.'■■■'■^ 'J .ii^^lll (ji (^jljjjjl 



N 2tf JINO- 3 J^i) 







^1* tjjii NIT 4 " 4 jj^-uuS) 
1-2 ^jjiaJI CjLiJii 















ijjSu^tiJi JSJJ1 












SLjjJl^jiill 


N; (jj^ijujiJI jlc) £lia jjjl JSJJ1 

R-NH) ^ j . -. 11 ij^i ) c ii. jjdi jsjji 






O 


^ajSU^LioJI ^j£ JiUI 



(Hach Company, 1992) Cjj}V' *jJJ -5 j»3j JSJiJI 
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^^--ji reduced iron ^-j^ jjj^JI oIlU^ jiLa. ^ - -i^n jjt ^I^JiJI ojjVl jj^ o^ej 

.((jJLUI - ■■■ail Jiil) JjtljK^ij^^Lujj salicylic acid ^jL^JLJI 

.block-digester -~* jL^. 

.distillation unit jj u °~ il gj^j jL^ 

.automatic titratorpH jL^^I Jj-^=j-* ^^iyUj^l ij->U_a jL$^. 

.vortex tube stirrer ^Ijj j ^^Ul jViU. jL^. 

w/w 100:10:1 iUuiiJI catalyst mixture (K2S0 4 -CuS0 4 .5H20-Se)^i^jiajli. .1 

/yi-lal < *Lual sILo 4j_iS «_j VaJl «_i±-al 1 Jl o i UL^. Vol u /was aj-a. 1^ MS 4_iiijl d > J > *. >S 11 J] a^ajl *.~- t-*l • 

d-u-ijLaj^-.-^aJ .- JJ -. ~il jij^ji j^t**^ porcelain pestle and mortar jjU^gjjJI 

,iUlid-,,..M . Ji (Se) ..jj'.jl...il J^ jl .v.'.-...l ^dJajaJI iil j_a , (^ 0.250) mesh-60 

,£ydl (%98 ,sp.gr. 1.84) ,(H 2 S0 4 )c*j^£JI ^A^.o 
A^ 10 ,(NaOH)^j^u2JI CiIpUJjN*.^ 

. CLJ 5 <a_i_u ^aii ijijjj ^Jl ^{'jj' ' '> ^j ^~ ^ ^.a £ 500 ■ ^ ■ -*■■' • 

JJJI Jl > di^l • 

■lt 1 ^' JuJ jJ ' J^ ( j i f' , ^ H 3 B0 3 ("■' J^' <_^ J ^"' ->y o 1 v^ " 
iVO.Ol ,[(C 4 H n N0 3 ) ^tlxa^wJ Jjjjj ^ujSjjiiA ] Tris jy^a .js 

. jiLt)fl <jS^_a ia.Lw.j ^i I jU.&-» lj -. ai^ -II 
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J .11...^ II ^11 J.<1 .■:. y^U-..,^^- jjj^il Ja'-I .jiU.HJ.H^iTVff^.^ 1.21 14^1 • 

A^ 0.01 ( (H 2 S04) CujjSJI o^ua. JjN* .j 

■j-iiija. t^yi J^ 2o ■ a '^' < sHjJ <jlj_u *^ -*■ .3 jjJ ^J JaJLaJl ^LaJl ^.a J^ o00~ 600 ^Jlji *-L-i * 



. N 1 H 2 S0 4 
.A^O.Ol H9SO4 Jjl~- - l<* Jj.-~. 11 (j'ji j *- ■■• ~~ - 3jj ^u' Jj=10 » ■ ■*) *j ■■ 100 liiiii • 

.jlLt^fl "Laii-a J - I - j (_i I (jl^°- lj - ■ a a ^ ~ II . J^j -^ iVl . .. ajj 

fLJL JlA ^1 - -■• -■ II JjSIj -jl"° -II sLaJI (ji <iLull ijtJjwy/ LiilijjS'tjj £ 5.6605 ^jjl • 

■ i_U 100 <i- ■ ■• jjLs-s - ■"*■ -j;'-' (j-)] (*a 0.15) Luljjt iaLiijjj I 1 jj .1 
granules (jUiJUl ^jJauA ^LaaJ) ^a-a, t> ^=5 1^ .^sl^AJI JajJaJI (> j_ 5.5-5.0 ^1^*. .Juil .2 
laj3j_Li .ijluu^j ((s^pjVl Jaiii s^ (ji) JSjaJI CujjlUI ijiwui, (> Ja 15 , pumice boiling 
.JjIJI JljL<ii^lj ,the rack JaUJI ^^jjiVl ^, Ujju (tJ jjiVl ^1 ^ Lia-U-j 
^jia. SjljaJI <i,j jJjl ^ (>j ,block-digester - . ^3 H jL^. ^ rack tubes ^-J_&1 J^Ls. j_^, .3 

.okLuj 3 aj~J Llj>1j tdJj liij ^ * ^ ' ' '~ II *-jLj <LaLu ll-ilj * ■ ^> fl II 
>jii <rack holder J^LJI ■*< ■ -I - ^^k <u^i j^i-i j,''- -j --■-^H jL^a. ^ ^ajU^I J^U. «ijl .4 

.<i JUl 4jl yi. *Li.jJ ^Jl J-b£iJ ^-^ J yJJ l_j_uIjJ I 

iji .>a^Ji J.n : i . ? ^.n ^ii j~<1 ^ , j^, ^^^i ^Ji jbiaJi pUJIo- J-15 ^Ji^-t^^- 3 ^^ - 5 
reagent blank J-JU^JJ j_*Li, ^^ (J A^ ^j.a^ii oLlhJI ^ batch ^.j*^^ J^ ^^^ J ^^j .6 
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<<iji jjjJj) chemical standard Ji\ J^k -H ^.a liau Ijj^h l$j^ ls- 1 - 1 ^ ^j^Ls '(^j 2 uj Jj ) 

slj ^J a 1-aJ.aJLi-Lij prl jl fl a La i 1 al -^J *^ a J^ ^_£ ^j'^j ajl ■•*■' J-iaJJ j >Ua~ 11 (Lilju ej_l]l J_l5 .7 

■ -Uail Jj,,.l , ,- 1 ^Vl j <7.0 pH j^ "buffer" - l*j -H UaI j^.1 buffer solutions ^j.ij.'.. ojj 11,1 :' 
jAj-* Jjja^j ^Jjk-JI ja.1 sj^ <^.jj o-"^ 3 - Ls - 1 ^Aj '4.0 pH j^ "sensitivity" djiAJI 
^fl Sjjla-JI jLh- (Jji^L. TV 0.01 H 2 S0 4 ^Uii u..a.i i ; ^3 ^ .jW^ 1 ^ *J^J 
^-^UJI TV 0.01 Tris JjL-a ,> J* 10 ;■?- ,- Jl ■-■*''- JJU^ <iiU jiJL <illjj .Auto-Titrator 

ftdjj ajj aJ M'j <J^ 0.03 ^J a ' -^ O' yjla-ajl iA-SIj <jl L_ii_jj .5.0 pH *Li.jJ .-la* ^j **• a a lis <LS yjLa_aj 

.<jLal^ILajl a >a 11 ^Jl J_ua^aljl ^ILa. 4 JjJ.i. *Lu_ul_li J-iiL^-a a yjla-aj yal_i_ul 



70 X %M 

(23) *fr^ = — 

V H 2 S0 4 



jj\ nil ^jjL (ji jki&aJI pUJI ,jj J-a lj AjuJoaJI lILj^jJI ^aa-^ JjU a ^ J^ 1 «_^a • 
^ ^condenser tip . ^<~H ^jjil ,jjj .-— ~ ^JaJI j_^= ^ , Ja 100 <i^ dish evaporating 

. lJ ola— aJl «Ja_i_u fj_ul sJl <Li3 fj_i±ajLj *a-i 

j, , ,,rlisH11aHnTi flask J jUa~^ J|J t a 1^, ..^j J.j, ^ .11 J'.«I1 j~ J~ 1 fl 1 , ^.1 Jl JLI ,,,j.. .- ,,,! • 

JV10 i^JJ^UiJI CilpU Jjk_a (> Jj 10 . a.J.1 , Ja 100 
1 jj ai iClamp 4 i al a lailLa <laLujj jjUalll ajij ^1 JjU ill «_a ajjiilia jJaSXll J^jJ-l J-i-a * 
p. J^ Ju i Jj VlJLj a JajLaJl a jLall « aj-i±i ^^ «_jjjILlLj ij-iJajl ^j ^>fl". 1 i_i fl ljL3j 3 aj-al j >Ua^t 11 d >1 ~r 

.(JVI 5jjIjuJI jl^ai Laj^Ix^a ^VO 01 H2SO^j Jjk-u5.0pH ^* ?J t^JI a^LLJIa >l ~H jpk • 
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1^ <j^ILi_-ajl j >Ua~ 11 i3jlj J J i ^a uiAj tiljjj .d ah^ Jl j, >Ua~ 11 ,~.1\ »^ ^J " ' yua&UI Aj^j j »^ u ■ -^ » 
^jj-i^a) ■ ^< ~11 ^1 <iijUI sLlJI ,_s3j1 -■ a^<~11 ^jjl j .-.„-; J_a 1 00 iij-u £■ jli ,jji£ *_i*= jjUa~ll 

.ijili90 ij-J_^^(>j ,(condenser jacket . ^<~H ^iU(> aLiJI 
jjtlj^i.) blanks ^jjjtLi.j standards ^...La ^JjL^a J[^ jjUa- i^L^ Ji jj~-~ J . -^-j 

.^1 j^S ( JJL^JI 



LiiJI (^jjUjjJI CajjV Recovery j1jjii_uV i>jU1 iy\\\ 



(24) % Recovery 



(T-5) xjyx 14,01 x ;oO 







: <j_>IJ' (ji Oa jMJ <jj!jJI <i 


H„MI 


(25) 


%N = 


(T-5) *NxRx 14.01 * 700 





( J-a) A j ua^aJl J_4i_iiJl a oij_i a a a = i* 

H 2 S0 4 JjL^i^Uii = JV 

j tUalll . i j ^ 1 ^ ll ^ ^ ^ ll ^jJjj «t aj -^fl a]' <J all 1^'' a -^ -^ '' ^±i *Li_i_Lilll — \\. 

( £■ ) LuI^a <iUJ1 <jjUI jjjj = Wt 

( J*) ^UJI NH4-N Jji^a j^. = C 

(J*/f Ijtjjii*) yr- Li* NH 4 -N JjL^ 3^ = D 
j . ..I v:- f-jjjj is-1^ J j 1 a -■ 1 1 asbestos jj' ■" II jjj~- II ^ <j3Ij S jLu Jj*J1 - 1 aj II jl j a ~^~~- 1 j3 . 1 
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,>a heating mantle _jj^ ...'H J^jj ,ji jja-j-JI _>__L-]I * LJ ,___! jS_>-JI H2SO4 (> Ja 3 ,_Li__.1 .2 

Lrj_±_-i__ jj-^aj <ai_u.il l_j__j Lai .NriT ^.a <____ <_1 J-L-i-i j_1aJ 3jiJ i --' _)----^i J-i-al^ill i_j^_i_j 1 lJjL__ 
, ajUl J<,-,. jLlill j_a____J tpjlnn hnilincr rhipx JjfZj ULi SlkiLJ! ^LkJ! 







,L_jJ1 



/" coming¥7729 



^LxuuljJS il_o a 
34/45 



tJi_sL=---i W 



r^ 



j____, 
,i__i 



jjiiuLill jl^a 




B-LaJI 



<^ 



j-A-HJI *___. a jl^J__J ^ .UA," i_jjj .6 iSj JSLJaJI 
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^lOjjVI 2.1.6 

(ilJJ ^"jeJ -jr ■" lL>^ ^-l^' lt* total-N (^KJI ojj^lj kjeldahl-N JaIjKJI ojjl ^ j^l ^1 
^j^. ^aji iJLUI J-nJI <Af_>l= ,j-i -Iju (jKJI ^jj^'j nitrate-N ^Ijjiil ojjVl jjjS^ ^1 LuLJ 
(Bremner and Mulvaney, 1982; jj u °~ il ij^ ^ JLi i, \i^ 3 (<j_>UI ^ j^j-JI) NO3-N 

.Buresh etal., 1982) 

^>JI (%98 ,sp. gr. 1.84) ,(H 2 S0 4 ) CujsSJ\ o^<ua. .1 
(KM11O4) ^^aluIj^jJI oLJJulijj J^laj . o 

.(jjlll iLsli ^^j (J-* Jj^ "^ 

v/v %50 4iuii]l ( (H 2 S04) CujjSJI o^ua. JjN* .£ 

i-a 0.15 a_>k3 JLyi .-.U'a j^ j^i V jIjj ill JjjU Jj_>i *i ball mill ol_>£JI <jja.U» ^ (j=Ja1 

.(mesh 150 ^ jsl) 

= ,_ujaJI uj>" ((Ethylene Diaminetetraacetic Acid) -yjyj'.^l 1 ^-jLJj EDTA^Xj .j 

■ i_Ua.aJI ^i u>^4 372 - 2 
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N 10 ,(NaOH) jkjjj^usJ ol*U JjN* .£ 
AjuJaaJI ^(HjBOj) djj^jJI ^Aa-a* Jj-L^-a ,.b 

Tris J^i^a.^ 
N 0.01 ,(H 2 S04) CujjSJI o^ua. JjN* . d 



JojUI ^Ajjis 



~- i£Li3j <GLiL Jiii (_ki <j3jJ <La_lii.a (_ki (a-a 0.15) <La£,llll J Vj ~. L . II <jjj]1 <Qjc j_JLjlj r- j_al . 1 

***** * 

.£■ 10 Ilia <<j_>UI <1jC 

. J^ 250 <a_i_u ^ -* *. . x* l_j^j_ij1 ^_a ' ^ ■ ^ A-t £ 0.0 1 l_j s3" ^Jl *Q_ic ^jj .3 

.(» 105) ijjlajJI J^i...v jji^'l J.j* <jj& ii. io3jJI j^'-^i .4 

* j u .iijlJl l_ijL_>IJ J-I^j^- ** [Jfi (_^_>j! j Jijii-i ii)_>ij ijjjji J£J Ja&aJI pUJI ,j.a Jjs 10 . a . j.1 .5 

<jj1J=-JI <4iJhEDTA(jj^ 0.1 j j ii ..-.I'ij^ii ^j - ^j --^ - J^tj' jjtLJJI iijaJ iiAA tj jjjl j ^ .6 

^Jt %50 CU yiiJI tj s*.* ** ,jj Jjs 20 f-La-U ■ « ■ ■*■' j <a.jj 45 <jjljjj - ■ ^ (j II uJJJl (iLoial liilj Jju 
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.excessive frothing jjl Jl o'jj^' £^ -u"~- ti <^L^J jaj a j-iL^ -.-^(j H ^.j-iil d_^V .-»L8 

.-■I'lj^llj iEDTAj ijjtLJJI ^p^' (j-lj (JLjJaJI .i" 1 ^''*"' 1 ;jUuV1* j."**.*** (j^ ■^«»i" > . a. ,*J1 .10 
^jt a^iiLLa Jaij long-stem funnel jLJI JL> J= *-a3 j*z x^jaII jjj-^JI ^a £■ 2.5 . a.^1 . 1 1 

(i)_jaJj V li-jjj 5 a_J=3 JL-aS^^ jl-a - II o LaJI ,jj Jjs 5 d al . ■*-! .<! I - j ~ll ajjt,_S Jjl J' tj'jj^' ■— &3j Q*^ " -12 

.UOjliVl 

.JjJJI Jl jL^L&ld^*! .13 

.tLui aJ-J i 100 **- *j\j- II ia-jJ fA>* '''• "* '-'j'- 1 ■*■■"** jl (j 7 I 1 * I (j- ■ *j' -■-■I*' '■■ II » . A.* j£,l .14 
- ■ ■*»{ II jl (j -■• (Ji ■ .jIUJI Jill oSjJI jjji liilil ' <ij3j 15 Liu i^-jJ-ll aJJ - ■ "j II j^{ 7 J' "j 

.<l_i*aj 15 j <^Li_u /^j1_i_uj 
.<Sj*jj45 Liu^^l j Jiiiu --l*'j-ll dj^. .15 

. eLJl jj >*> ■ ** d U1 ,.j. «_ij_i_JI ,Jjj_lJl ilj.i*Li_Ljl (jS-aj . Jj_i A-t - - ' -** fl II jl fl -* 1^ ^.a l_j_ULjJ I >ijl -16 

.JJJIJIjU.^1 .17 
CujjiSJI tj^wui, ,jj Jji 25 tJuil ai .jLJI Jjj1= j-aS^jjt ji^AJI Jajl^ ^ £ 5 ,_J1ja. tJuiii .18 

<Jl_a* ^_3 j ^ *~- II ^.a *iijlj *L±-aS ^Jl 77 uLsJi J**m /£j_ilj Ji_ilu l_jj_ijj 1 td s-^-J <l_jj_ijI JSJ jj£\iul 

.[ <_jj*J] ^j^ J-^' oLl-aS iluLilLi-ul 

<i 240 ^1 ajl_^JI iijj *Jjl ii a 100 ''jlj- ^j 'u*- o**- - , *- 11 - '"jj II jlji^ ^11- -j-l'Nl jtl .19 

.u-uljVl ,j£i s- La*WI *Jjl (iljj Liu 
ia-jjl a jjt (Jl - ■ ^ (j II jl (j 7 J "" .<Luiii . . A. j II ujjil (Jl L^jjlil ^ -■■*■■ i^. ■ - I l^*'-l ■ f- Lajftfl 1-iJj -20 

.<Sj3j40 Liu 

o 
.i 240 ajl_>2jl <^.jJ Jj-^= Jl LiAJ^LuaJ-JfLJI <Jlj)f jLJill d jl «r ^i J ,-,,,l .21 

. jk O 380jia.Sjl_ > =Jli ? .jJ t ijlj ,^U3^I jtl ^LJI <Jljl ^ .22 

. i 380 ajl^j^JI <a.jj jjt ol^Li-u4 ij-J - ■ ■*»{ II ■ j ~~ ■ "lj - - ■ ■*» (j II jl (j 7 l<* aj^LII ^*j3jJ' t~> ■ ■*- 1 .23 

<1=Lujj Ij^r jj=Ij 'jkiSlaJI pLlJI ,jj J^ 50 (_Jlj^- ■ »■ ^ -- ■"{ H jl 3 7 1^ ,jj ^jjjUsI *JjI .24 

<1=Lujj i>_>i" W^!^ ■ ■ "l'-^l (_i *i ' ■ ■ 'j* - <LiLa jlj-a * Lii ilUt ,-ij .[jljjbill ■ ■ ■ >l *>V I JalLa. jl (j 7 

.Jji250 - -■• ^ II *- jbfl^l 1 pUJI . a. j>i ijj^jjJI jju .25 

dUI , ,.j ■. .^. , ,.' u ^^j ^ J-alS (ji_ilu ^jbjLus r; \a **>■*> -^ * ■ -** ^ II l_j^j_ijI r 1 j - j >Ua*t 11 (Lil^au ^jjl J_i*a . 1 



64 



. Ja 250 <a_i_u k >Ua~ I' ijTj j ^_a ' fl * ■ -^ j «_j VaJl ^^ J-* 50 <Ll^LJI 
^jjjjl 0-* <jj1J=-JI djXilj .NaOH & ajj lu^JI oIpLj ^ a^jlj <j-ai *_a -j"^ -H KJ*^' ->^ '^ 
.^IjUl Jt JV 10 NaOH <> J* 50 J\ J* 25 JU, i^ J* 100 J J* 50 v - ...II -^.^.^ -11 

: ll~ll< ^jUa'll .-.Ll .r ^j-^" 1 .3 
dish jj^nll ^Ja ^ jbaaJI *LaJI ^ J^ 1 j *ju!wJI djj^jJI u^wui, Jjla_a ^ J-a 1 j-^i • 
j^i ^ condenser tip . aVfJl ^jjil ,jjj ■-■-' j^uil ^_^ ^ , ja 100 <i^ evaporating 

^jUJl ^La^lH Jj^j.i^H ...Jw*lV\j ^jjjl^jl^a.^1 ATIO NaOH ^<Il1j-Jl <-^J1 «jL«J a_l-s • 
*LsLa£. 1 Jjl pj i ClaiTlp ^^**' ^ kal A«lUI , mj * j tUal ll a,_Li.j ^Jl ijj'-^ ■*'' *-a j *Ua~ ll ] \j^ J a jjIiLlo J-l-s * 

[j-ulj J ' "**' A-t <a JajLaJI ajLaJl {jjz J_a 35 ^Jl^_a. * — ■ ajj Lajj£ ^iAjLSj 4 uiAj -j >Ua~ 11 d >1 *r i fi^jl • 

jj\'~H J.'^.j 1 ! J U °" ti - 1 - ti Q" Jljla Jj-<" **< 



Jl 



a Cli ^jl Lak -d ^j ■ ^fl *'' ajLajl {jjz ^ j » ^ -J ^ -* 1 *M ^^ ■ "' Jj£ ^J * ajLajl j&^la >i.ULi ZaL& 
jl-» - II Jjl~- -II ,jj a_>J=3 Jjl jtjfl^ i*' *' - Jl ja.V1 Ji (_i lJ-jLSj 4 JjLilij VI uaj j ■!-'* II 

- (JVI SjjlxaJI jlg^ UiiiuiaiVO.01 H2SO4 JjL^j5.0 pH ^.jj^l i_>LLJI SjLJI jpk • 

.Titrator Auto 

[j-Jjj ^teflon ^jji » »~ii ■ ^ ~n . . ■ ■ u.1 *« ~il ,>\ .j^. *il . .i,;i J . ..rl ^ajjIi-JI ^ - 1 (j*'-^i jju * 

. JjjjAJI J, Ja ^1 d_>Xiii-JI ■ -Uallj .J-.U , ,,ll 
1^ <j^ILi_-ajl j >Ua^t 11 i3jlj J J "^ uiAj tdJ^j - d an^ ^11 j >Ua^t 11 .^.1\ >r ^_u -j >Ua*t 11 ajj^j j >^ ^ ■ ■ ^ ^ • 
sjij ^Jl Ja 100 <a_i_u f' jU j >Ua~^ ijjij J J-i-a : ^Jj Lai *j » ^j . ^-* 11 oULa Jj'^- ^J j ^j "^ j *'' d ^ »* '' 
■ a'i<.ll ^1 iajlUI sLlJI ^Aij t-ftjjl -■ a'i<.ll ^j .-.^* Jj 100 <a-LU ?■ jli (jjjli *_i^. .jJaSUI 

.iiiD90 Sj-J _>ij ^ (jjj , (condenser j acket . a^.il ^iU^aLiJI ^jj-^a) 
jjtlj^i.) blanks ^jj^Lij standards ^j...lja jjijU . Jt jjUa- iJjt Ji jj*^~ J ^jaj • 
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LiiJI EDTA jl aJ1^\ ^ iijUl Sy..\\\ 



r~ 



(V-B) xJVxi?x 186.1 * WO 
(26) % Recovery = 



Wtj x 1000 



I 



: 4jjjJI fjS Csj j*MJ i;jU' 



il J.,, .Ml 



(27) %JV= 

wt 2 x 7000 



.H 2 S0 4 JjL^i^Uii = JV 

. j tUalll . i j ^ 1 ^ ll a^a^aJl <jJJJ ** A J ■ A ^ ^ 1' <j_iaJJ re-l^J' a^a^aJ' ^Li *Lllxl±)1 — it 

(^)EDTAojj = ^i 

( £ ) Lu'jjt iaLJI <j_>UI jjjj = FF/^ 

.EDTAijU ^KJI^^JI = 186.1 
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(jJjJLaJI OjjVI 3.1.6 



*/ ~. .Nl j -jU ^r- A \ i J 1 ^< ., . J '.1 VI lOjjVI .-.M ^1 a'/JU *l 'I jpll 

, <jj//j volatilization j^LkU! {$1=. '.i^^a ^J^i^J^\ ^ avail able -N ^LUI ^jj^' i 1 "'-^ O^e 
^j .leaching ^Liuj^l ^anaerobic de-nitrification ZJIj^yj! UijjLLl! ,-- ' <^jHfl 3^j^ C^ 
ijjw*!...."^ L$_jj^ positive (+) charge i-i^JI <i^JJI jV ^j^l ^ NH4 ^ijj V -Jj-j^uii JljaAfl 
.humus particles JU'.Jl J^.j . a, 11 gjLJI olir^j ^JaJI —^ ■ ■■< negative (-) charge <_JL_JI J'.- .v. 11 

LiLJI .-.la^uil ^mobile _>^JI NO3" jiii^j «_ii.j,j <jjUI * U=3_>j^ ^-^je cs ^' "La-lLi -^LUI ojjVl 

.jjlj J^jlLs I*, IJ-....7 . 7. 7tl Jj2i II i,ij,i .til 

jJIj^<G£ gii; L^ (methemoglobinemia) Jiaij^a JiLi^ <k^^ (ppm 10 ^ J^)^yui\ aLi^ 

■ JuJ 

MgO J,^'...l . ^ammonia (NH3) Luj^Vl jLi^ jj u °~- NO2" oej^J' JJ <iL^L> NO3" ol_>xJI 
(Bremner and Keeney, 1965) jj (> Alloy Devarda's Ijjliuj 3kdij NH4 jj ^ JjaUl 

■ '^ ~H H2SO4 JjU ~- 5.0 pH (jjl jjL^ j j_ui-JI H3BO3 j^^ ^i^La.ll SjLJI ^~ r ~ -NOg" 

+ " t J 

a j ~-~ ~il ^£ jlUjj .tjjjJI (ji NO9" 1NO-1" <NH4 ,jj J ■->-,' -II j iLjuJI jk.t.vi <ij^kJI ajjt jLiijj 

.(Keeney andNelson, 1982; Buresh, etal., 19S2) LS Jj J ^J! ^jj9l ^J J&J&\ aijJ^iSlI 

M2 ,(KC1) ^^xujLj^jJI jliIjjJSJjK ^ .1 

ijJ ^ O 700-600 Sjl_>a. <^.jj j:^ muffle furnace ij^^-JI ^ JjaUl ^jJi^J! j^^sf ^L^ 
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(50 Cu: 45 Al: 5Zn) Ijjlijj 3kdi .£ 

j^£. ~" -H jjjj= U*-* (3^; ^j- 1 lPI ^-JjtLjjJI <LLl ball mill o1_>£J1 (^i^ jj*^-~ <i^=>.LL ^ ^ tJ 
<GUii _>ka J^Jls ^ jjj-JI I j '-< -j %75 J&l ,_^J (j" 0.150) mesh 100 <oUii _>J=3 jLia 

.( r 0.050)mesh300 

iVO.Ol ( (C 4 H n N0 3 ) Tris J>L^ . JS 
iVO.Ol <(H 2 SQ4) Cu^l pima, Jj K * .j 

(^LuL^JI f$\ J>L*-3 . j 

(KNOg) f.j^i2jJ! &IjZj ^(NH^^SO^ ijuJjwSv L^iL^-iS"^ ijiJI Jj'.ij.jQi ajLJI ■ »^ • 

.jilt)?! J -^ - ^7! 7 Ju° ^a-lj -■ "-- -i! ■ j_>j .^jvl ... ijjj i°100 sjl_ > ^.i^.jJ Lf k jj_>iJLi 
J,j jj ^1 Jail -jl"° ~H oLaJI ^ ^j^tijdl &ljlip 8. 6624 jij^jwiVL^iL^-iS"^ £ 5.6605 ^jjl • 

9 1.2 (tf-1^ jCS*'"* * Jj 1 ^ * '' Ijjt . JajLaJl eLaJLi * -* ^ '' ^Jl J-ailj JJ_ii r; \a\ < CLiJ <a_i_u *^ -* 

.(fbfUfii^-) jiJH ^N0 3 -N j. 1.2 j ,NH 4 -N 

i^luk ^Vi jji- - ^ L^-^ *^j u - j 1 "- * 

*V/ Jjl^-a) Ml fj^tjj-JI ,ljljjK Jjl~ - 4iLiJj jij --■■- ^1 ij/ Jj^ - (j-a Ja 50 ■ "' • 

(- jj-i 'II 
(j j i 1 '^ u^ ' •* 1 ■ 2 j NHj -N ,jj a'^ I ' ^ 1 . 2 Jt - jj-j -// » V/ (JjLs^J! (jj Jj 20 Ji jj~~- ■ • 

.N0 3 -N 



J^ii_o ^^ J^ 150 • ^ • -*■■' u ^ Ja 250 <a_i_u yjLa_iiJjl i3jjj ^Jl fu 2) Lul^_* <iLa. <j >i & 30 ^j \ . 1 

.(Jjk-JI : <j J i5:l)M2 ^^aluLJ^jJI jjIj^JS 
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.Whatman No. 42 ^j-ii^ <3jj i-,^'-- ^jia-JI ^.j £ , <Sj3jJI 
^^iuLjAl ijjU-JI jL^- U^~...~ A^ 0.01 H 2 S0 4 JjU - i^Uii jj3 j ,pH jL^. jjL .3 

.Kjeldahl ojjVl jjj!^ <^_>1= ^ L=^ <Auto-Titrator 

jJaAllI JjI ~^ Jajiil ai -ijjljJ 10 aJ-J jli-JLs jjLSjJI jl j 7 aJ-a-j J "^1 -jjLa'll Jjl ~- . „jj Jj3 .4 
.aJ.=J j]1 Jajyll ^ ^j,La „ II £ jLJI ,jj Jjs 8—7 ^^J^ Jj"-~- II t^iiJ ■''■J~- ■ 

ijl^a. iijj *lis)f jli Jja-u condenser jacket . ^<~H JiU ^ jj^v-H aL^ ^iXE J ■ -^ .5 

1 ll'IK jjUalll .-.Ijl -r- ^j-*~ .6 

jj^ nil j^ 3 (j-s jkiaaJI pUJI ,jj J-a 1 j ajuawJI lLj^jJI ^aa-^ JjU n ^ J^ 1 j-^i • 
j^i^ condenser tip . aVf.il ^,^1 ^Jj .-—~ 3 -utl ^_^ ^ , ja 100 4*^ evaporating dish 

4*^ distillation flask jj u °~ jjjj ^ 1 3- .^j ^jI^I ^kJI ^ J^ 20 i^aLJI <l.Lujj . — ...I • 

.J^lOO 
<IsLujj jjl-i<* II 3jls j lPI JjS&M rV^JJ- 1 *^' JjwjjSI (j-* £,0.2 ■-^i QjU ^.II^NH^-N ja^HJ • 

.calibrated spoon i^LiS <SaJ^ 
jali Lai. ^Lujj distillation unit jj u °~ 11 aj^.j ^l JjL^-JI *_a a^iil^ jj u °~n jjjj J-^= • 
Jjj''il -^ji"° -II * *i ~n~- ~. ,.~ o^^/iil '3;*"^ ij-^i^- '^^ ^ * J -^ -jjUaiil ijLat ijj ii clamp 

[j-ulj J ■ ■ ' r I u -j >La~ 11 d >1 *r 1 fi^jl <a JajLaJI a jLJI ^^ J-* 35 ^Jl^_a. * — ■ aIj LoJj^j ^.a- 1 ^^ 4 Jjlj • 

jj^^'ll j;t~ II j,l"'-ll fLJI ^^ JKIa Jj.<., a^< ~11 

(JVI 5jjlxdl jl^'i-. ^'.-- WO 01 H 2 S0 4 JjU v 5 pH <^jj ^Jl i^LJI ajLJI jpk • 

.Auto-Titrator 

[j-Jjj ^teflon ^jjla i*n . u ~il , , , ■ Ul •« ~ il .j-i^j^. *ii . .i,;i ^ y^ J . -f-\ jajjU-JI ^^ f L^jjVI jju * 

. JjjjAJI J,A=, ^l d_>Xiii-JI ■ -Uallj .J..U , ,,ll 
I jjlijjJI akdi. o- £. 0.2 ^u^,1 ^-U-...~H ^ ^ (N0 2 -N ^Jl ^L^,^L) N0 3 -N j^Hi • 

J j . ,.La J a, l . j Ll . ,. J: jjUa- il j^j^l Devarda's alloy 
jali LaL ^Lijjj distillation unit jjLa- il iji.j ^1 JjU ~n *_a jjLa-il Jujj i^iiLLa J±^s • 

.ijAij^^l jjLa~ JjUf- ^a JU II ^j6 La£ .^jLa'll 4jLa£ Ijjl ii Clamp 
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1^ 4j^ILi_-ajl j >Ua~ 11 i3jljJ J ■ ^Q liij tdjj j .d al~^ .11 k >Ua~ 11 .~.1 \ >r ^_u - j >Ua~ 11 aj^j yii^lj . .^ » 
9 jli [JJJI-^ *-L-i j >Ua~ 11 aj^j ^Jl l J^ 100 <a_i_u p jli j >Ua~ ,319 J J-i-a '■ LS ±i La^ <K.C1 ^j ^ ' ^ ~ ■ "^ 

L>li j J .Shhk .11 .-■!•.» 11 J jUa-djl ^ j-.tl vi ^j^^.-H j^uVj .iiili 90 SjJ^^, (condenser jacket 

^1 ,blanks ^jj&Li. j standards jjjj ■ ■• < j^ ojlj u - J^' l^ jj u ~ <jL«£ J^ cSj^ J ■ ■?.■ 

.^ajjtLii JjJU_a^) <ijl iaLil jjjj Af 2 KC1 Jj1~- - 
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: LuI^a <iUJI <jjUI ^ ^Lu^jV' C:j jV J=J t> 



(28) 


(T-5) xjv^x mo; x 7000 


FT/ 



^^LiiUjI ij^UI Lf ± i ^lxijJ$\ CajjV JaJ t> 



(29) 


(V-B) x jv x 7? x 7^.07 x 7000 




H7-0 



(j^ J --, r iU JJ U^i,>i1 (! -..,JI A/n m H 2 S0 4 Jjk - r? - = V :jlc 

.H 2 S0 4 JjL^i^Uii = JV 
■*X>M# J MujJ =14.01 

<LLl jjtLi. <jj3 JU-jJ O^y ^ ^1 'NH4-N I4AS -*• Lf H\ <^J^^ j"°'" NO3-N ^jSjj ^-^=^ ■ 1 

.<JjLlJI ^ Devarda's Alloy 'jjLLjj 

.3:1 

^V -^^M kl+J Jjl- *< jbidJI *UJI *1,^*...l» ^--^ .ijo^iKJI ^jUI ^ NO3-N jjLiHJ -3 

** * * ** 

.KC1 ^j^alaJ-L^a ^ NO3-N jjjlH ^ LaJ lu 5L&.1 Jj <_J-a*Jl si* -_-^- ■ " 
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J ■ I -■ * II slj^-j (t-1^ SjJJLJI &J£ JLtj-Sj • t j_ > i]Lj4iLa.<jjj [jjjLul Jt 4_il_iLi_l]1 --".I" II ja _>Jaj jl tjaj 

^jj_>iy <ajji nitrification <^iUI/niineralization jja-aUl i,jaj j3 ^I^JL oliuJI ■-■»; 1 jl .5 

.-■Vj^-il J jjj L^a LU; <J5Uia moist soils <Jo_>J1 Jj°- 11 ^^^j air-dry J^JLiiUJI ^jii\ ^ 

ij j jjj j-aaJI jj* oljUJI (jjjl jl Jl .NO-i-Nj NO-i" (j^uiSLsiJI (ji jj^ [JjjLlLJI dLut jji; La LJLi .6 
62 = 14 + 48 : NO3- <jj 4jJSJI £Jj£JI ^jL^ i-ia. jj r ..^ fti ,> oljj iiUj Sj^Ij ojjl 

.(j^LuSjl ^ 48 j ojjl £ 14 (_ji NO3" (j £ 62 j^jj I ji^j 
(jjjjjaUl iLS j NO3-N fc 14 jl NO3" fc 62 LI ,(jj%_>kj <3iUJI aJA jt _>jJiUI o^e j 
^'j'- ojjl j-£^ ^Jl NO3" lj^LjS Jjj^ ji*. ^JJJ 4.43 = 14/62 jl iji <C j= 



>~. . *-. 



Jii ^ NO3-N ppm 10 (jt jjjaUl ,j£aj (JIj-»J' J:,"" (jkj .actual N concentration 
Jih^ . Jij.^^ij.j^'11 ^..i-.^iljj'.jail LlKjj^i: jl .N0 3 "ppm 44.3 jl4.43x 10 
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^IjttJIOjtffl 4.1.6 

J,^~...l.) spectrophotometric ^'j ~H ^ °jU il JjU-ii j|_^ <kL_ujj ^I^JiJI ojjVl o^Lu (^i^ 
ijiiii iLLujj u'j'" 11 u°j LI1 JjU'H J,^~..,l J .'■■j- .chromotropic acid (^j^j^^JI jAii 

NO3-N jjjiU JjjjS.t_a1j.iiiJ o^ej -(Sims and Jackson, 1971; Hadjidemetrion, 1982)<jjilJ 

i <£»-"*" <___j 'Ja J '*' ' <J\ ^ rt J* i ^" ^ -^ * ~* <l_j Ja ^jjj <jLuj <_5jl-_. ,_jJ---J ■ i '- >"• j >Ua~ 11 <ijJaj 

.nm 430 <^>JI JjL f^jl-l jl ,_^j-^J' ._. °j u n jjU'il jL^. 

iVO.02 f (CuS0 4 .5H 2 0) L H J laJJI Cities Jj N * .1 
.^-LJI J.H^'ji^il r? ^.n J*__1 ^^a^UUI^^^/^^Jj^^ 4.9936 v j1 

%0.1 ,(C 10 H 6 Na2O 8 S2.2H2O)d ; Ajjjj^3jjSJI o^l^ J^I^.a.o 

.— - J^il____ajl J_i_i__.l .j^yal! di-ty&Jl fj^La^. ^y* J_a 200 ^_- >*' ' *j\ ^ ~j\ \j ^ * ~* (l*-* £ 0.36o i_jjl 

J^ »^j > ' "' 4j_aJ ^jl^JJ' <-Lal__. d "* ' ^ J 

(*ujLJl!I fi\ J^i^.a .J 

Jji 500 ^ ^jVl ... £j_J i°100 aj'_v=>- <^-j-i (jJ^ iai^Jh ijtiiifijju// i^j/_>I3(>i £3.6092 __.jl • 

.(^57jy_^)AnX02^-jJ/^_L^J J l-__ a( > 
I JU ^0 ? j^ ^'"'^.'^Jj 1 - - Jil - ; !; u '' l i'' -7- J- ? 00 u '1 - ^ ^ ^ - _j - Ja 10 ■ °°^ • 

L icLlt ~tyl JjL .^NDj-N ppm 50 JJ*'J Jj U Jl 
: ^11-IK. acLlI ftyl JjL .^.Jj,,.Lal1 JjJL-_-J1 ^. Jl.,.1,,. j.A- • 
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L^l a JU ^L^, i^ ^l^ ^^a. 100 ^11 - jj-i ./ / -V/ JjL^ ^J^Tj 6,54,3,2,1 ,_&iL • 
ppm 3.5 j, 3.0 ,2.5 ,2.0 ,1.5 ,1.0 ,0.5 ^jl^ JJU^JUi^ .NOm^L^J! ^Ll^JJ^ 

.^jlll J* ,N0 3 -N 

.A^O.02 
. Whatman No. 42^jjj^ jc^^j L ^jj« J i. J ii<ij3j 15 aj-J^j .2 

^ jjjjJI j-Li *i , conical flask ^j^^ Jujj Jj= 50 ^1 7=-^^ ^ J^ 3 i^sLJI <1=Lujj . .- . ..l .3 

jjjJ Jjl^- -II ^1 ajjiiLia -J La". Jju J La". ,%0 . 1 LLlI fljj i3 fljSjl ;J ^* ^ Jj^ - (j-a Jj= 1 ■ ° ■ ■*■ ' -4 
■ ■t^a-j-a tJJ" 1 lJLJJ^ J ^J" l?^ J^J^"^' '"SO"*^-" U "* (J-* J"* " ■—*-!-&' fu ,Jjl^ ill T j-*' -5 

ijlji *^-jii f-J] J"*" ~-* j i_u <S^j1j ic sjM J^_iL_j ijuJ 1 ^^ Tj •■•*■'*> >* '' tjSJ ^j ^ * -. '' <ai_u.il _ul_ .6 

.<_li3j 45 Liu _ > i__a- , l jjlJI (jJJ Jj~- *j ±>Ja- (iijill 

: Js L^ ^UJI ^ '■ -" ^^ .7 
JLJ1 jaLoSoU^^I jjbj , (ppm 3.5 -05)^ ...La jjU . J<^~ J~3 J,^.l „H J LI , ,. J; . — ...I • 

JLJ1^l^oU^)M jJjj JV0.02 fnSn 4 ST^OJjU .^ J.3 ._ ; \, *l .- J . A, ,>H,K • 

J^L Lf k<Li3j45 jajoLlhJI j .ij^LiJI J_JL^J1 .j^LUJ absorbance ^j-l^JI ^^ .^~*vi ]j&\ • 

.ran 430 <^.j^ 

.^JIjjJI Jt ,<L^UJI JJL^JI ^i N0 3 -N 
.^iLiJI LiJI j> Ji J|i? .11 ^LliJI ^i N0 3 -N ^I^JiJI ojj^l jjS,: 1j3l .9 
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^J^' L^ ^'j^ 1 ^JJ^ 1 V 



L^j 



A 10 

(30) N0 3 -N(ppm)=ppmN0 3 -N (^UJI t ^LJI 6-) x x 

FT/ v 






iUa^M.a 



iiLiLtij^ jAii (> Ja 0.1 . a.J.1 , NO3-N (j.a ppTIl 1 (jj jSSl ^ ^jjUI ,1jl=J JLa. ^ . 1 

.ijjaJI ^-.U'.... JjU - ^- J-^ (jJJ (TVO.l H2SO4 (J im/v% 0.2 sulphamic acid) 

Jl „i~ , ,.VI Jjj J"' u j La . 11 f LaJL JjjjJI J-j-uiJ ((jjlJI <JJl^a.jl J-llU. a »Uji_jjJ1 jjj Lrl 1 jl .2 
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3&a3jJ1 p U^VI 3Jj£ ^i o$±£& 3 &3JW 5.1.6 

<j_>UI L^jiii (ilJJj (fumigation / incubation) j.a„ ii/^ ,~ii iLj^kj <ij3jjl f La.Vl <1j£ (jJa; 
^Ijj^JJ^tjiojjLiachlorofonn^jjijjtjlSlU^jaJ ,_J1 fresh soil JUI ^s^LiaaJjalJ.1 <-J=_>JI 

ai* jjj JW0.5 K9SO4 Jjl^- -■ I j . ^.M ^*! . ..1 j^iaall ,jj tcAj^u *•■ '~- ■ L*1jli_a J_>^ J LijIiilJI L)!lLa. 

^jj jl JL.T.'illj SjjLaJI Jj~. II oLuKJI ,j-U j-La^ V LgJ>2 <Jj2JI (ji iajAlJI e Lja-jfl JaLiLi [J-uJiJ V iLi_>k]1 

.4iiilJI .-.I'i'.KII Jall^, .1 1 , a l'i . ^ Vl 
Jl ^j.l 1*!* <GLi3jJ1 J 1-.VI <i !*!< I yj ialiia AjljJ (j-a a JjiLJI 4-ijiJI ■"■!'' "* <jjlia ,'*"* aLujVl l_i^u 
I j]^ <aj y=JI oLi-j^J <J^IaJI 4 yljj <iiKi-aJl .^.M . ^.all ^U\,,.l ajil^jl ^-iylJl ^j - ■ -^ j ' ^ ij-a. 
a y J ul-La Z ^j "■ 1 ■* 11 i_j ^Iljl (J^J^J (_jl ■ ■ ^ >a <J.i.lj Ci3j ^_3 <llli_i *LicIjj l_ a ^J <j-U <JjuLa CiJ>il 
.d an^ ^ d > i >« *. u\ ^^ aJ^iLi u^i uij ij^ L* 1^] l-*l ' $*'" L — 1 -J>3 j' 4_iLL=Jl <a_!_iJl ^^I_i_i±aj JjLsJI ^.a 
<l_jja f— 1^ *LiJLljl <ijJajl \Sj G J .^jLajl i_i_ijj-ajlj ■ ■ ^j 'I i_i_ijj-ajl ■ a ■ *>~*> ~ [ -£ OU-iaJI * — ■ . .^ » 1_4J.J£ 

.Anderson and Ingram (1993) Okalebo et ai. ( 1993) 

.pH L> uLi jL^^I Jj-^j-a^l ajpU-o jL^ 



aa-^ ■* 



.orbital ^1 j .^L^^ jl** 

. £■ LaS'j < oL-flLa ^ t^^-N. i3j J^ 'U-HjXJ^ :*LLi_uLii <L»j_iia_a 4 ^' ^-j o'jj' 

J^SJI (j* Jli <( CHCI3) ^jj^JSJI jy^> .1 
•"j"" 'I Juail ^separation funnel j.-a^,a ij a% i i jsr,,//,-^^,^/^^,^^ -jj°jjji<n J.-^i 

<ial£ J^ I - j j-i Jjl^- -II fci-» I j Ua ~ II fLaJI ^j (*_)-* 12—8) oIjji SlK^ ijLjijjjlill ^J? Jjjiil 
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M0.5<(K 2 SC>4) jviJu-utj^jJI CalljjjS J^ia.a.o 

M0.2 ( (CuS0 4 .5H 2 0) ^LaJJI C1II1JJ& JjN* .£ 

.^LJUUL^jJ^JI p^JI J^l j ,>UUUI ^^UU! ^iL^iS"^ £_ 49.94 v j1 

iV0.4<(K 2 Cr 2 O 7 ) ^^xluU^jJI CaUjjS ^jIj J>^-a -J 

jl"» -II sLJLs jlJ^I - -■• -■ 11 JaSi j -jl"° -II oLaJI ^i fj^tij-JI LZiLaj^^jJtj ^ £■ 19.616 ^jjl 

A^ 0.2 ( [Fe(NH4) 2 (S0 4 ) 2 . 6H 2 0] ftjhU^tVl J JJJJJ^J' attjjJ* JjK^.j 

jl~° - 11 o LJL JlA ^1 - -■• -■ 11 JjSIj Jj^r j^l tj^Sj^JI 

tJjJjjjjLui 10.1 Jjjj ,j 
jjj^j^J! L^iLjjS'^a £_ 6.95 ^(l.lO-phenanthroline),^,^^!;^ 10.1 JjIj^j^ 14.85 ^jl 
.>LJI .LJL^iJ^JI r? -H J^i j <>LJI ,UI LJ i(FeS04.7H20) 

1 : 2 (ixujjJI (JSjaJI (H3PO4: H 2 S0 4 ) j^iuj^idl j ^* ^ *'"'_> j '< H (jAiu^^jj^j . j 
'^j * " ij 1 ^ '"j^ \j ^~ ~* 0"° J-* 500 ^Jl ^S\i// l2jj ij_i£_// i _ rf ^Lui ^^ J-° 1000 ■ ''••>' 

j— a <J^la Jl *Li_i_uj jui3 . J^ 100 <a_i_u [j-ulS ^1 tjiijl ^.a 4 yiIil_Lo a J^i-Lo <j^ O Lii£ ^^ £ 30 jjj jj ^j j . 1 

■ » : ~n ^■■■j.j'.tjj^jjj^l 1 (j-* J^50 ^ jj*'.' J" 1^0 ^ Lj - 1J lf^ t* fumigated samples 
jjX'"* <i_>-"j (jJ^ j^I ii'ji" 'i* 'f'jj^jjijl^J' (j-"l£ (jJJ ^jLjJjUI a.jJajjJ (jliiJI jr^i. i-iiii 
-fumigated control samples *j^ ;* j^L ij^Li. olijc (jJIjJI *Jtit^aJI ^ ^ ^ . ji^ j j,jK]I 

*_a -^ '»' -H <u]a£l » ■ ^ ij . ij^jijjjlilL j ■ ■> ' " II IjtLa <ij_>JaJI j"»'" I $'-• H - - uaj iiAa. (11011 

jLJi j^i jl (jJJ fumigated treatment ^a^lUL oliaJI <^JU-J vacuum j^yUI jL^. -.^'...i .3 
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.( ay* 14— O ) o' vj a,i^ j » ^ > ~ IK ^Liiajl <L^JIjl*J i_jJjj j' fl ^ ijilj_ul .5 

cooling jj^^Lil <1=Lujj ij jijj^jKJI j-*- o^~. - - j *L' i '"" ,l ' l j?! < J -4jjI*J' oVLJI (y>J& ^jj<* - 

oLljC <L^JljL*aJ A_l yiljl jUJ-i il JiLi_ul [Cl^J ' ^'' ^[JJlilj . A-Jy&ljl j' fl ^ '"'JJ 0"° ^»^-"' *_LaJ linger 

Jji 100 . a. j.1 . Jj 250 <i- ■ ■• jjLilJji ^Jjljj (jJJ jjtLiJI/a_ > ijjJI <jjIJ' ■*^*'j'* JJii'j -.-.I ii-. .11 «jil .6 

.<^L-u ajj £ j ii .Af 0.5 A^LuLj^jJI CiUjjJjS Jjl -. n ^ 

^jij-JI j_>k]1 jW^?- <kL-ujj ji Whatman No. 42 ~ j ■ -j~ j^j J,^~...l. <j^UI olila-a Tt-ij .7 

^u^JI .1 

^^ J^ 1 ■ ^ ■ -*■■' aj <J^ 250 <a_i_u *^ "• - ■ ^ * l_j^j_ij1 ^Jl «_lLi Jl ^^ J^ 50 d ■ ^1 *'' d ul ,.j. ■ .~. . .J . 1 

.M0. 2 (jjjLaJJI CatujjS Jjk^ 

.^LJjUI a-tlruijJ (jl&iJI ^a^^ (>i jJ=3 a j^ <jSjaJI Cu_^2JI (jAa.^, ^ J^ 10 ^Jli^.1 .2 

,ji o 150 ^ISjIjaJI ^.jjjijl ^ Mock-digester jj^^JI jU^.^ tubes rack ^L&l JaU. ^^ .3 

.iliL 3 ij-J - ■ ^ *l Jl <i°380 ^1 sj'_>^J' ^-j J "Jaf Mj' -4 
.(^jL ^0.1 v ^3l ^Jl EDTA<> f\jL 0. 1 La^JL jj) EDTA^ ^^^LiS VJ ^1j 

.(JVlONaOHo- J-15 ^^,1 ^ ^^i^JI Jjk-JI ^ 
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ijjUl ^i 3suajJI ^lo^Vl 4Jj£ (J CsjjVI l$_£^-& v 



;oo+e 250 ;ooo 



(31) Biomass - N (ppm) = (V-B) xj\Tx MOI 



FT/ Fi K2 



(32) Microbial Biomass N = (TV f umigated - N contr J 



(J.) J-,„ 11^.1. ,^i, >!! (;-.. ..I I ?VQ.Q1 N 2 Sin 4 JjU aj ^ J , = K :jlC 

.H 2 S0 4 JjL^i^Uii = JV 
■^jj^gfjiHujjll = 14.01 

(j) JI=J1 jji a jjIiLls a JjiJLjl <J_AJ' ojj = ^ 

(J-*) ^ J "• ' a 11 <j sHJl a i *>* J^ii-o a a a = VI 

(Jj=) JjiLaJI jjl"°*H JjL. a " - = K? 

. Ji=Jl <j-a a yiIil_Lo ijjlu <j >j £ 30 Ji ^_3 ( £ VLaJl <j\j = U 

^u^JI .1 
^a J-a 2 i a i al A-i <J-a 100 <a_i_u *^ a a i *> * l_j^j_1j1 ^Jl «_lL1 Jl ^.a J^ O <U^LaJl d U1 ,.j. ■ -^ ■ ■*' . 1 

j^iuj^idl — CxijiSAi ij^m^i. gjjj (>i J-a 15 j <(HgO) ^^ujJI (II) j-xluSI {y> £_ 0.07 ^Jl^.1 .2 

.(jUlAJI autajjJ ^liiJI ^a^^ ^ jJ=3 ij^ j '(1:2) 

30 aj-aj a i ^ *' ^i 150 ^ILa. aJ y=Jl *^-j^ p^j 1 ^-"" /*-^j' ^ ■ a ' ^ fl J fl a <c^ l_j_uljj1 J_ai_a. *-L-i -3 

<iiaji jiii aj liijiji iji^^i. ia-jjJ -i_>jj ■ ■ i-ivvi 9 j - - 1 ^ j ii ji j -■■ ^ . . i.i'Ni jjiUt jja ■ /<-iji -4 
. Jji 250 <a_uj j-l -*' Jjl 3jJ j lP' jfa^^l* pLaJI (^ji J-a 25 iLLujj J ,. j . a. ^ . H 



t> 
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0.2 i^jj^aVj jjJJJ^JI dixijiZ Jjl -. aj jpl^ ^ <(jjJjjj JLuS— 10.1 JJj ^ Jaij 3-2 ^Jll^.1 
.reddish-hrown j-ii-JI ^^iJI ^1 bluish-green jjjJI j."^ ^jjlJI J jJCL !i _ s i^ 1 N 



hjii\ ^ &LJjjJI ^Ua.Vl 4JjS (J u^j^' L?>*^-» J^ t> 



(33) Biomass - C (ppm) = (B-V) yN y 0.003 y x x ;otW 



FT/ 



VI 



_ 



Microbial Biomass C = (G f umigate d- C contr J 



1^1x^11^0.2 [Fe(NH 4 ) 2 (S0 4 ) 2 . 6H 2 0] JjL^;^^ = K 

.[Fe(NH 4 ) 2 (S0 4 ) 2 . 6H 2 0] JjL^^Ui: = iV 

.oj iJ SU^liJI ( jjjll^3 Ji^J0" 3 x3 =0.003 

. Ji=Jl ^.a a yx!il_La ijjlu Ljj £ 30 Ji ^_3 if] eLajl <j\j == t? 



mI C 
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1^ Jj i a sJl <jS-uj .«_jLHJ1 a,J_4 (tf-1^ ■ i j l a J 11 ^.a *V *~ i " ijl « La i aHJl J_J^£ ,3-LiJaj ^^^-LlJj-^' [J-^* -1 T ^>-^ J 

.Lj^Vl <il£j 2.64 JsUJI <> Vance e/ a/. (1987) ^U i3 .^^^lJI LjliJ L.5U. J\ (>UI 511*) 
*,•>*. -.a^.LjIi Jaja.ti1 f L^VI <JjS ^ o jjiU 1 .46 JaLsJL Brooks etai. (1985) ^ ■ -'{■ ^j- j » ( <3_jaaJ1 




50 ^Ls 



l> 3° j» J J^ Jj^ 



■ £ 15 ajl=j Ijjj 



Lii 




(Okalebo etal., 1 993) j > a ;~ nas^u.i^-,..,! r, f .-.i;,,n. . r.y. a^j<j . «* - * 11 7 . a J j< . mi 
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